An in-vitro gastrointestinal extraction method has been performed to determine the bioaccessibility of As, Co, Cu, Fe, Mn, Ni, Se and Ti in the most consumed fish (anchovy, bream, sardines, horse mackerel, seabass and whiting) in Turkey. The effects of the season, i.e. September and March and the effects of cooking on the bioaccessibility of these elements were analysed statistically. Classification of the fish samples was performed using ANOVA and Principal Component Analysis chemometric methods to determine whether the bioaccessiblity of these elements is higher in the gastric or intestinal digestions. In general, the results showed that trace elements are more bioaccessible in raw fish compared with cooked and in September irrespective of whether the fish is fattier or not. In addition, the bioaccesible concentrations of these elements in anchovy, sardines and horse mackerel were higher than in the other species. It shows that these fish types have higher levels of elemental accumulation than seabass, bream and whiting.
Introduction
Fish is a highly nutritional healthy food rich in omega-3 fatty acids. These help to maintain functioning of the human body properly but also supply big health benefits. They also contain essential amino acids, proteins, trace elements and vitamins especially vitamin D (Sioen, Henauw, Verdonck, Thuyne & Camp. 2007) . Several research studies have shown that eating fish regularly decreases the risk of heart disease, autoimmune diseases including type 1 diabetes, hypertension, Alzheimer's disease, strokes and cancer etc. (Simopoulos. 1997; Sioen et al. 2007) . Fish are also known to build up substantial amounts of toxic metals in their cells and these are potentially harmful to humans. Therefore, suitable measures should be taken to monitor the chemicals in fish deriving from its consumption.
Several cooking methods such as grilling, frying, boiling or baking are used to prepare and cook fish for the diet. But some fish types for example tuna, salmon, seabass, mackerel etc. are also eaten raw and are used to prepare sushi or sashimi. These preparation and cooking processes may differentiate the amount and the species of chemical components in fish (Burger, Dixon, Boring & Gochfeld. 2003; Ersoy & Zeren. 2009 , Ersoy, Yanar, Küçük Gülmez & Çelik. 2006 Gokoglu, Yerlikaya & Cengiz. 2004; He, Ke & Wang. 2010; Perello, Martí-Cid, Llobet & Domingo. 2008) . Determination of the total concentration of a metal ion does not always indicate the amount that is available to the body. Bioaccessibility refers to the proportion of a drug or other substance absorbed by the body' circulatory system that represents the amount of such substance passing from the food into the digestive tract under simulated conditions. These are more important when estimating the possible health effects of a drug or a component in food. Only a proportion of the bioaccessible quantity of the substance will be absorbed (Garrett, Failla & Sarama. 1999; Oomen, Rompelberg, Bruil, Dobbe, Pereboom & Sips. 2003; Versantvoort, Oomen, Van de Kamp, Rompelberg & Sips. 2005) . The ingested toxic elements in a foodstuff that passes through the gut wall into the systemic circulation system could potentially have an adverse effect (Wang,et al.,2013; Lorenzi, Entwistle, Cave, Wragg & Dean. 2012) . The bioavailability of components in food can be significantly different when type of food and the processing methods such as boiling, frying, etc. are changed (Wienk, Marx & Beynen. 1999; Van het Hof, West, Weststrate & Hautvast. 2000) . Many harmful substances in food can be available to human body by ingestion. Health risk assessments in humans should therefore be performed to reveal the toxic risks of these contaminants. Only in vivo studies should be carried out to determine bioavailability of compounds in food. Due to physiological differences between humans and experimental animals, the bioavailability cannot be obtained correctly. Therefore, bioaccessible amounts of foods to the body can be determined by using different in-vitro gastrointestinal extraction methods (Crews, Burrell & McWeeny. 1983; Kafaoglu, Fisher, Hill & Kara. 2016; Miller, Schricker, Rasmussen & Van Campen. 1981; Ruby et al. 1993; Hack & Selenka. 1996) . Biaccessibility data are obtained using processes that mimic the extraction of the food in the human digestive juices secreted by the stomach and the small intestine (Cave et al. 2002; Intawongse & Dean. 2006; Intawongse & Dean. 2008; Meunier et al. 2010; Palumbo-Roe et. al. 2005; Wragg et. al. 2007) . The effects of season on the total concentration of the elements in fish have been investigated. The highest total concentrations of elements in fish are observed at the end of winter and at the beginning of spring and the lowest concentrations at the end of summer (Philips 1980) . A similar seasonal pattern of the accumulation of the elements in fish was observed by several other researchers (Güngör & Kara. 2018; Zayed et al. 1994; Joyeux et al. 2004 ). It can be concluded that bioaccumulation of elements in fish varies depending on the season. Therefore, it could increase the exposure of the public to the elements by consuming them in their diet (Chakraborty et al. 2003) . In this work, the physiologically-based extraction test (PBET) that involves using model stomach and intestinal media comprising inorganic, organic and biochemical components at body temperature and under laboratory conditions is used. The bioaccessible amounts of As, Co, Cu, Fe, Mn, Ni, Se and Ti in gastric and intestinal fractions of raw and cooked fish from the Saroz Bay area of the Marmara Sea were determined in both September and March. The fish species investigated were: bream (Sparus aurata), anchovy (Engraulis encrasicolus), horse mackerel (Trachurus trachurus), seabass (Dicentrarchus labrax), sardine (Sardina pilchardus) and whiting (Gadiculus argenteus).These fish species were chosen because they are amongst the most commonly consumed fish in Turkey. Principal component analyses and correlation analyses were used to understand if any significant differences for the bioaccessibility of the analytes between cooked and uncooked fish in each season exist. Also the evaluation of the bioaccesibility with regards to season, i.e. when the fish species have different fat content was investigated. 
Materials and Methods

Reagents and Solutions
Instrumentation
An X Series 2, Inductively coupled plasma mass spectrometry (ICP-MS) instrument (Thermo Scientific, Hemel Hempstead, UK) was used to determine 75 As, 59 Co, 65 Cu, 56 Fe, 55 Mn, 60 Ni, 77 Se and 47 Ti in the extracts of gastric and intestinal ingestions of the fish samples and in the standards. The ICP-MS instrument was operated under the conditions given in our previous work (Güngör & Kara. 2018) .
Sample Preparation
The preparation of anchovy, bream, horse mackerel, sardine, seabass and whiting for the gastric and intestinal analyses were given in detail in our previous work (Güngör & Kara. 2018) .
Modified PBET Method
A modified procedure similar to that used by Kafaoğlu et. al. 2016 was adopted using an accurately weighed aliquot (approximately 12.5 g) of the raw or of the cooked fish.
Sample Analysis
The concentrations of 75 As, 59 Co, 65 Cu, 56 Fe, 55 Mn, 60 Ni, 77 Se and 47 Ti were determined using ICP-MS. To obtain reliable results, indium and iridium mixture was added to the gastric phase samples and their blanks as well as the calibration standards to give a final concentration of the internal standard of 100 µg L -1 . Since these internal standards require acidic conditions, a Cesium solution to give a final concentration of 100 µg L -1 was added to the intestinal phase samples and their blanks and calibration standards. All results are given as the mean of the three replicate sample preparations. The statistical calculations were performed using the SPSS 16 statistics Programme.
Results
The Cooking Effect
The in-vitro gastrointestinal extraction method was applied to cooked and raw fish caught in September and March. A one-way ANOVA test was applied to the results to test whether there is a significant difference between the concentrations of the analytes present in gastric and intestinal phase extracts from raw and cooked fish in both September and March. A significant difference in the concentrations of Co, Ni and Se in September and As, Co, Ni, Se and Ti in March was observed for raw and cooked bream in the gastric phase. From the concentrations of these elements shown in Table 1 , the bioaccessible concentrations of Ni are lower in raw bream than in cooked bream while Se and Co concentrations are lower when the bream is cooked in September. The concentrations of As, Co, Ni, Se and Ti for March in the gastric phase are lower for the cooked bream than the raw bream. The statistical P values of As, Cu, Mn and Ni, in September and for As, Cu, Fe, Ni and Se in March calculated using a one-way ANOVA test were lower than 0.05 for raw and cooked bream in the intestinal phase. The data in Table 1 indicates that the concentrations of Mn and As are lower in cooked bream than in raw bream. Conversely, Ni and Cu concentrations are lower for cooked bream in the intestinal phase in September. The concentrations of As, Fe, Ni and Se are lower for cooked bream than for raw bream in March. Only the concentration of Cu is higher in cooked bream. For anchovy, P values of the concentrations of these elements for raw and cooked anchovies in the gastric phase were lower than 0.05 for Fe, Co, Mn, Ni, Se and Ti in September and for As, Co, Cu, Fe, Mn, Se and Ti in March. Therefore, significant differences were observed for these analytes between raw and cooked anchovies in the gastric phase. The results given in Table 1 show that the concentrations of these elements are lower in cooked anchovy than in the raw anchovy. The exception is Cu in March. The P values for As, Co, Cu, Fe, Mn, Ni, Se and Ti in September and As, Cu, Se and Ti for March in the intestinal phase extracts of anchovy are lower than 0.05 indicating that significant differences exist between the concentrations of these elements in the intestinal phase. The bioaccessible concentrations of these elements are lower for cooked anchovy than raw anchovy except for Ni in September and Cu for March. P values were lower than 0.05 for As, Co, Cu, Fe, Mn, and Se for September and As, Co, Fe, Mn, Ni, Se, and Ti for March in the gastric phase of horse mackerel. As shown in Table 1 , the concentrations of the majority of these elements, except for Cu, Mn and Ti in September are higher for raw mackerel than cooked mackerel. For the intestinal phase, P values were calculated from the results of the concentrations of the elements in raw and cooked mackerel. Significant differences were obtained between raw and cooked mackerel for Fe, Mn, Ni and Se in September and As, Co, Fe, Se, Ni and Ti in March. The concentrations of these elements with the exceptions of Mn and Ni in September and As, Fe, Co and Ni were lower for cooked horse mackerel than raw horse mackerel. For the gastric phase extractions of seabass, the concentrations of Co, Cu, Fe, Ni and Se in September and Co, Ni, Se and Ti in March were significantly different between raw and cooked seabass. In raw seabass the concentrations of these elements (except for Cu and Ni in September), were higher than cooked seabass. These data are also shown in Table 1 . In the intestinal phase extractions of seabass, the P values for Co, Cu, Mn, Ni and Se in September were lower than 0.05 indicating significant differences. With the exception of Mn, the concentrations of these elements in September were lower for cooked seabass than for raw seabass. In March, no significant differences in the concentrations of any of the elements between raw and cooked fish were found in the intestinal phase extracts. P values for sardines in the gastric phase were lower than 0.05 for As, Fe, Cu, Co, Mn, Ni, Se and Ti, in September and for As, Co, Fe, Mn, Se and Ti, in March; indicating significant differences. With the exception if Ni in September, the analyte concentrations were higher in raw sardines than in cooked (Table 1 ). Significant differences in the concentrations of As, Co, Cu, Fe, Mn, Se and Ti in September and for Fe and Mn in March were observed when the sardines were cooked. The concentrations of these elements (except Mn in March) were higher in raw sardines than in cooked sardines (Table 1 ). In the gastric phase extractions of the whiting, significant differences were observed in the concentrations of As, Co, Se and Ti in September and As, Mn, Ni, Se and Ti in March between raw and cooked fish. These analytes' concentrations were higher in raw whiting than in the cooked (Table 1) . For the intestinal phase extractions, P values were lower than 0.05 for As, Co, Cu, Mn and Ti in September and for Cu and Fe in March. The data in Table 1 also indicate that, with the exception of Co and Mn in September and of Cu and Fe in March, the concentrations were higher in the intestinal phase extracts from raw whiting than when it had been cooked. From ANOVA, it can be seen that the elemental concentrations in the gastric and intestinal phases for both September and March decrease when the different types of fish are cooked. Similar findings have been observed for Hg, Se and methylmercury (MeHg) bioaccessibility in Tuna that was grilled or in canned tuna which were also found to have lower concentrations of Hg, Se and MeHg than raw tuna (Afonso et al. 2015) . This result had been connected with protein denaturation during cooking and canning which causes lower bioaccessibility. Cooking methods, e.g. grilling have been found to be an efficient way of reducing the oral bioaccessibility of Ag, Cd, Cu, Pb, and Zn from oysters (Gao &Wang. 2014) . The same conclusion has been reached in other research studies (Ouedraogo & Amyot. 2011; He et al. 2010) .
The Effect of the Season on the Bioaccessibility of the Elements
A previous investigation was performed to determine whether or not there is a relationship between the elements' total contents and the amount of fat in fish. The total elemental concentration and fat contents in the fish samples were compared in March and in September. The results of that work showed that a significant temporal difference existed in elemental concentration. However, no relationship was found to the seasonal variation in fat concentrations (Güngör & Kara. 2018 Table 1 , the concentrations of most of these elements, except for As and Fe in raw bream and Cu, Fe and Ti in cooked bream, were higher in September than they were in March. This shows that these elements are more bioaccessible in September when the bream is generally fattier. This is in agreement Intestinal phase extractions demonstrated significant differences in concentration of As, Co, Fe, Se and Ti in the raw material and of As, Co, Fe, Mn and Se in cooked mackerel in March and September. The concentrations of many of these elements, with the exception of As, Co, Ni and Ti, in the raw horse mackerel and As in cooked horse mackerel in gastric phase, and for As in raw horse mackerel and Fe and As in cooked horse mackerel for intestinal phases are higher in September than March. The results in Table 1 show that most of these elements have higher bioaccessible percentages in March when the horse mackerel contains significantly more fat (Ekovitrin.com, 2015; Güngör & Kara. 2018 ). There were significant differences in concentrations of Co, Fe, Ni and Ti in the gastric phase extractions from raw seabass between March and September. Similarly, As, Co, Cu, Mn, Ni and Ti in gastric phase extractions from cooked seabass also showed significant differences between March and September. In addition, As, Co, Cu, Fe, Mn, Ni and Se concentrations in raw seabass and As, Co, Cu, Fe and Se concentrations in cooked seabass in the intestinal phase extracts differed significantly between March and September. In the gastric phase extracts, the concentrations of these elements (with the exception of Ti in both raw and cooked seabass) were higher in September. Similarly, for the intestinal extracts, Mn and Fe in the raw seabass and As, Cu, Fe and Se in cooked seabass were also higher in September. Interestingly, the seabass should contain less fat in September (Ekovitrin.com 2015) , than in March as given as Table 1 . However, the seabass used in this work were obtained from a fish farm rather than being caught from the wild. As stated previously, no significant difference in the fat content between September and March was found (Güngör & Kara. 2018 ). There were significant differences in the bioaccessible concentrations of As, Co, Cu, Fe and Mn in the gastric phase extractions from raw sardines between the two months. Similarly, As, Cu, Fe, Ni, Se and Ti in cooked sardines also had significant concentration differences between the two months in the gastric phase extractions. For the intestinal phase, As, Co, Mn and Ni for raw sardines and As, Co, Cu, Fe, Mn, Ni and Se in cooked sardines showed significant differences in concentration between September and March. Table 1 shows that the concentrations of these elements, except for Mn for raw sardines in the gastric phase and for Ni in raw sardines and Cu, Fe, Mn, Ni, and Se in cooked sardines in the intestinal phase, are higher in September. The sardine contains more fat in September (Ekovitrin.com, 2015; Güngör & Kara. 2018 ).
The P values obtained for the concentrations of As, Co, Ni, Se, and Ti in raw whiting and for Co, Mn, Ni, Se and Ti in cooked whiting for the gastric phase extraction were less than 0.05. This indicates a significant difference between September and March. For the intestinal phase, Fe, Cu, Mn and Se in raw whiting and As, Co, Cu, Mn and Ti in cooked whiting were significantly different between the two months. Table 1 shows that the concentrations of these elements, except for Ni, Se and Ti in raw whiting and for Ti in cooked whiting in the gastric phase and for Ti and As in cooked whiting in the intestinal phases, are higher in September. The whiting generally contains less fat in September than in March (Ekovitrin.com, 2015; Güngör & Kara. 2018) . In previous work, no relationship was found between the total concentration of these analytes and the season in which the fish is fattier. The amounts of most of the analytes in each fish type in September were higher than in March. It would therefore appear that the season is more effective on the accumulation of these analytes in the fish muscle than the fat content. The present study has also shown that the bioaccessible concentrations of most of the analytes in gastric and intestinal extracts of fish are higher in September than in March (Ekovitrin.com, 2015; Güngör & Kara. 2018) .
Principal Component Analyses
Principal component analysis (PCA) was applied to all data obtained from gastric extractions and also from intestinal extractions in an attempt to interpret which elements are more bioaccesible in September or March and also whether cooking has an effect. Two principal components (PC) having Eigen values higher than 1 were extracted from all data obtained from gastric phases in September and March. The first principal component extracted 50.6 % and the second for 17.4% of the total variation of the data. The obtained loading and score values from gastric phase using PCA are given in a Supplemental file. The similarities between the elements and between the fish types from the point of view of the amounts of elements depending on whether the fish was raw or cooked and on the season, September and March in the gastric phase can be shown using PC loading and score graphs. The Figure 1a is the PCA loadings graph (PC 1-2) and Figure 1 b is two-way PCA score graph (PC 1-2). The elements were grouped according to their loading values in Figure 1a as: Group 1 : Ni, Se, Ti, Group 2 : As, Co, Cu, Fe, Mn.
Since the elements in the first group have higher scores on PC1 of the score graph given in Figure 1b , they have high concentrations in raw samples of anchovy in September and also raw samples of anchovy, horse mackerel, sardines and whiting in March. Of these samples, raw horse mackerel and sardines in March have the highest score values showing that they have the highest concentrations of first group elements. The second group elements have higher score values in raw and cooked samples of anchovy and horse mackerel in September and the cooked sample of anchovy in March as shown in Fig 1b. Therefore, these samples contain higher concentrations of second group elements in gastric extractions. The highest score value was observed for raw anchovy in September that shows this sample has highest concentrations of second group elements. In addition, these graphs (Figure 1 a and b) indicate that cooked fish samples have lower concentrations of first and second group elements because they are present in the negative or low positive values on the axes. From these graphs, raw samples of anchovy, sardines and horse mackerel have higher positive values than other fish, indicating that the concentrations of the elements in these fish are higher than other fish. Therefore, these fish can be grouped for their elements bioaccessibility in the gastric phase extracts as: Group 1: Anchovy, sardines, horse mackerel Group 2: Seabass, whiting and bream Three principal components having Eigen values higher than 1 were extracted from all data obtained from the intestinal phase extracts. The first principal component accounted for 33.1 %, the second for 19.6 % of the total variation of the data and third principal component for 15.1. Therefore, 67.8 % of the total variation of data is explained by these components. The obtained loading and score values from intestinal phase using PCA are given in the Supplemental file. The PCA loadings graphs were given in the Figure 1c for PC 1-2 and the Figure 1e for PC 1-3. The PCA score graphs were given in the Figure 1d for PC 1-2 and the Figure 1f for PC 1-3. The elements were grouped according to their loading values given in Fig 1c and Figure 1e : Group 1 : Fe, Cu, Mn, Ni Group 2 : As, Se Group 3: Co
The similarities between the different fish from the point of view of the amounts of the elements depending on whether they are raw or cooked and on the season, September or March in the intestinal phase extracts are shown using PC loading and score graphs in Figure 1 . The PCA score graphs were given in the Figure 1d for PC 1-2 and the Figure 1f for PC 1-3. The first group elements have higher concentrations in raw samples of anchovy and sardines in September, and raw and cooked samples of anchovy and sardines in March (Figure 1d ). This is because these elements have higher score values than others. The second group elements have higher score values in raw samples of anchovy, horse mackerel and whiting in September and March and in cooked anchovy in September (Figure 1d ). Therefore, these intestinal extracts of samples contain higher concentrations of As and Se than other raw or cooked fishes in September or March. Higher score values were obtained for Co from raw samples of anchovy, sardines, horse mackerel and seabass and cooked samples of horse mackerel, sardines, whiting and seabass in September and cooked samples of sardines in March (Figure 1f ). It can also be interpreted from these graphs (Figure 1c, 1d, 1e and 1f) ) that data points for the cooked fish samples are seen in either the negative or the low positive values on the axes in these graphs. This means that they have lower concentrations of first and second group elements than raw fish samples. In general, anchovy, sardines and horse mackerel have higher positive score values than other fish. This indicates that the concentrations of the elements in intestinal extracts from these fish are higher than other fish types.
Risk Assessments for Health
Average fish consumption per capita in the world is 20.3 kg in 2016 (FAO, 2018) . It is 24.3 kg for Europe (EUMOFA, 2018) and above 60 kg in Japan (Guillen , Natale, Carvalho, Casey, Hofherr, Druon, Fiore, Gibin, Zanzi, & Martinsohn, 2019) . Turkey stays behind the world average of consumption of fish with nearly 8 kilograms fish consumption per capita annually according to the report of Turkish Marine Research Foundation in 2017. However, this annual consumption of fish increases to 25.0 kg /person/year in the Black Sea region and nearly 0.5 kg/person/year in the Southeast regions of Turkey according to this report. Estimated Daily Intake (EDI) (mg kg −1 body weight day −1 ) of the different elements has been calculated using the data obtained from intestinal extracts for a person of 70 kg assuming 25 kg of fish consumption in the Black Sea region. Recommended dietary allowances (RDA) (mg/day) are 2.3 for male and 1.8 for female for Mn, 18 for female and 8 for male for Fe, 0.9 for Cu, 0.055 for Se and 0.104 µg/day for Co (Given in the form of Vitamin B12 (equivalent to 2.4 µg/day Vitamin B12) (Rayman & Callaghan. 2006) . Reference oral dose (RfD) (mg kg −1 bw/day) are given as 0.024 for Mn, 0.7 for Fe, 0.01 for Co, 0.02 for Ni, 0.04 for Cu, 0.005 for Se and 0.0003 for As (JECFA, 2003; Department of Environmental Affairs, 2016) . Table 2 show that the calculated EDI values for all elements are lower than the RDA and RfD values except a) Loading graph b) Score graph c) Loading graph d) Score graph e) Loading graph f) Score graph Figure 1 . Two way Principal component analysis loadings and score plots. a and b are for gastric ingestions and c, d, e and f for intestinal ingestions (1. raw bream, 2. raw anchovy, 3. raw horse mackerel 4. raw sardine, 5. raw whiting, 6. raw seabass in September; 1a. cooked bream, 2 a. cooked anchovy, 3 a. cooked horse mackerel 4 a. cooked sardine, 5 a. cooked whiting, 6 a. cooked seabass in September; 1b. ra-w bream, 2b. raw anchovy, 3b. raw horse mackerel 4b. raw sardine, 5b. raw whiting, 6b. raw seabass in March; 1c. cooked bream, 2 c. cooked anchovy, 3 c. cooked horse mackerel 4 c. cooked sardine, 5 c. cooked whiting, 6 c. cooked seabass in March).
for the values for As for cooked sardines and bream and raw whiting in September, which are higher than RfD values for As. Inorganic arsenic compounds are known more hazardous to human health than the organic arsenic compounds e.g. arsenobetaine (Güngör & Kara. 2018 ). The RfD value for As is given as the amount of inorganic As, that are known to be estimated as 10% of total As (Afonso et al. 2013; Medeirosa, Gobbo dos Santos, Goncalves, Bahia Braga, Krauss & do Couto Jacob. 2014) . Therefore, the estimated daily intake for As was given as this percentage of the total As in intestinal extracts in Table 2 . The Hazard Quotient (HQ) (Medeiros et al. 2014) for each element was also calculated. The Hazard Quotient was less than 1 for all elements studied with the exception of As in cooked sardines and bream and raw whiting in September (Table 3 ). In general, inorganic As represents <10% of the total As content. If an assumption of 10% is made in this study, it may show a health risk through consuming fish. However, if this amount was lower, i.e. the inorganic As comprised < 10% of total As, then the Hazard Quotient would not necessarily be exceeded. No possible health risk was observed from the consumption of these fish for other elements.
Conclusions
From one-way ANOVA tests, it can be concluded that raw fish samples have generally higher score values than cooked ones and that the score values are mainly higher in September than in March. Therefore, the bioaccessibility of these elements is at its highest mainly in raw fish samples in September. The PCA analyses showed that for both gastric and intestinal phases the bioaccessible concentrations of these elements are higher in anchovy than in other fish types. This can be deduced because anchovy has more and higher positive score values for each principal component. Sardines and horse mackerel also have higher positive score values than seabass, bream and whiting. Therefore, the bioaccessibility of these elements is lower in seabass, bream and whiting. Also, the calculated EDI values and the Hazard Quotients values were calculated and showed that there is no health risk to the public from consuming these fish for any of the analytes except for As. This was only for cooked sardines and bream and raw whiting in September. Since the predominant species of As present in fish is the non-toxic arsenobetaine, the conclusion is that there is no hazard to public health originating from As; even if these fish are consumed on a daily basis. 
